This study compares the effectiveness of two drug combinations-raj bupivacaine with adrenaline and (b) bupivacaine with adrenaline and pethidine -on operative and postoperative pain relief when administered by the caudal route in infants and children.
PATIENTS AND METHODS
A randomised study on fifty children was conducted.
In this study all the children were between the ages of six months and 12 years. Children below six months of age were excluded as we had insufficient experience and evidence from the literature with the use of epidural opioids in children below that age.
Only children undergoing elective surgery below segmental level of T-lO were selected for the study. This was limited to superficial lower abdominal and perineal surgery and orthopaedic and tendon surgery of the lower limbs. The expected duration of surgery was limited to 150 minutes.
All the children in the study were ASA Grade 1. Children with known sacral abnormalities were excluded from the study.
The children were examined preoperatively on the day prior to surgery. The purpose of the procedure was explained to the parents and their consent obtained. Attendants were instructed to note the time when the first complaint of pain arose in the postoperative period.
On the day of surgery all children received an oral premedication of diazepam 0.2 mg/kg or trimeprazine 4 mg/kg or trichloryl 75 mg/kg approximately two hours before surgery.
Atropine or opioids were not administered either in the premedication or during surgery.
On arrival in the operating room anaesthesia was induced with nitrous oxide, oxygen and halothane. Continuous ECG monitoring was established. Blood pressure was monitored using a conventional sphygmomanometer cuff of appropriate size.
An intravenous cannula was inserted, an infusion set up and fluid administered according to calculated requirements. The bigger children who showed their preference for an injection were induced with thiopentone 4-5 mg/kg IV after monitoring was established.
In most cases the trachea was intubated after suxamethonium 2 mg/kg and spraying the cords with 2070 lignocaine. Others were induced and maintained on a mask. Ventilation was spontaneous, assisted or controlled with 0.5% halothane via a T-piece system. The child was turned to the left lateral position and the calculated dose of the drug was slowly injected into the caudal epidural space and the child then turned supine.
Group A (n=25) received 0.25% bupivacaine with 11200,000 adrenaline.
Group B (n=25) received 0.25% bupivacaine, pethidine 0.5 mg/kg body weight with 11200,000 adrenaline.
The volume of bupivacaine (0.25%) was calculated according to the body weight in kg. Two dosage schedules were used: 1. 0.5 mllkg body weight for circumcision or urethral fistula repair (where only a saddle block was required); 2. 0.75 mllkg body weight for all other procedures where a sensory level of no or below was required. The heart rate and blood pressure were recorded before the start of the anaesthetic, just before the caudal placement of the drug and at ten-minute intervals thereafter. The time of incision was noted. A record of drugs administered during the procedure was kept. At the end of surgery the child was extubated on the side and transferred to the recovery room. Routine observations of respiration and cardiovascular status were made by an independent, experienced staff nurse. The child's behaviour was assessed with "CHEOPS" (Children's Hospital Eastern Ontario Pain Scale).3 On this pain scale form six modalities Anaesthesia and Intensive Care, Vol. 21, No. 4. August, 1993 are scored every half hour. The scoring was done by a member of the recovery room staff for the first four hours and by the ward staff subsequently. Members of the scoring team were blinded to the technique of analgesia used. Observations of the need for supplementary analgesia, time of urination and complications such as severity and frequency of vomiting or cardiovascular or respiratory depression were also noted on the proforma for a period of 24 hours post operatively .
Scoring
The' '0" time for scoring was taken as the time of the caudal injection. The initial assessment of the efficacy of analgesia was by clinically assessing the responses to intraoperative stimuli and subsequently in the recovery room by the use of the "CHEOPS" scale. The time of the first increase in the score of over 2 was noted as the time of onset of pain (P time). It must be noted that the score could go up markedly if the child was screaming on waking up in a strange setting. So if the child settled on being soothed or when given a drink, this increase in score was not considered as the onset of pain. In the older child, when he or she complained of pain at the site of surgery the time of such complaint was also taken as the time of onset of pain (P time).
RESULTS
Group A and B were comparable with regard to their age, type of surgical procedures and the duration of surgery. Though there was a difference in weight in the two groups (P<0.05), this was not considered to be clinically significant as the volume of drug injected was calculated per kg body weight. In the 24-hour o~~ervation period none of the children showed any significant changes in their cardiovascular or respiratory status. However, statistically significant differences were noted with regard to pain relief~' vomiting and micturition as shown in Table 6 . 
Pain Relief
Pain relief was assessed from "0" time, that is, the time of caudal injection, to "P" time, that is the time of onset of pain. This included analgesia during surgery, as assessed by the influence of pain on the pulse and blood pressure, and the relief of pain in the postoperative period.
The difference in the duration of analgesia in the two groups is seen in Table 4 and shows a significant prolongation (P < 0.001) of postoperative pain relief when pethidine was present in the caudal solution.
Micturition
The duration of time from caudal to first micturition is shown in Table 4 . The difference between the two groups was found to be significant.
Vomiting
Three out of 25 patients in Group A had either one episode of vomiting or retching in the postoperative period (12070).
Fifteen out of the 25 in Group B vomited in the postoperative period (60070). The vomiting in Group B was also more severe than in Group A. Ten out of the 15 who vomited continued to retch or vomit long into the postoperative period-three to five episodes of vomiting extending f9r up to six hours after surgery. This was highly significant (P< 0.001).
One child presented twice for similar surgery on the lower limbs. On one occasion he had a caudal without pethidine and on the other with pethidine. He had significant vomiting when he had pethidine.
DISCUSSION
The provision of intra-and postoperative analgesia is mandatory during the administration of any anaesthetic. Regional analgesic techniques are presently the favoured methods for supplementing anaesthesia in infants and children undergoing painful procedures. We undertook this study to evaluate the effectiveness of sacral epidural (caudal) as a tool for providing intraoperative as well as postoperative pain relief for infants and children undergoing surgery below sensory level TIO. Since this study included preverbal children, the assessment and measurement of pain was the biggest hurdle. We felt the assessment most applicable to our group of patients was the Children's Hospital Eastern Ontario Pain Scale. 3 This scale is sensitive to clinical intervention and also has an inter rater reliability of 0.8. The pain in the postoperative period was assessed by an independent, experienced staff nurse in the recovery room. The scale could differentiate crying due to pain from surgery versus crying due to other causes; for example, separation from parents. In addition, the scale was sensitive to the use of analgesics. However, we found that the score was the same for a child who was sleeping and one who was awake but quiet. We could not differentiate a somnolent but rousable child from one who was awake but not complaining. This became striking when most of the children in Group B (pethidine) were sleeping, while those in Group A were mostly awake but pain free. The quality of pain relief in the postoperative period was different with the opioid though it was not shown by the scoring system. Bupivacaine 0.25070 was chosen as the local anaesthetic for the study as it has been shown to be the optimal concentration in children for providing adequate neural blockade.' The addition of 1:200,000 adrenaline to the bupivacaine solution has been shown to prolong the duration of pain relief. It also decreases the incidence of toxic symptoms by retarding absorption from the site of injection.',6
Opioids administered into the epidural space diffuse through the dura into the cerebrospinal fluid, from where it enters the spinal cord and is bound to the opioid receptors. 7 The lipid-soluble opioids, like fentanyl and pethidine, penetrate the spinal cord rapidly and are less likely to migrate rostrally than watersoluble opioids like morphine. 8 ,. A combination of opioid and local anaesthetic is said to act synergistically because nociceptive pathways are intercepted at different sites with the two drugs-nerve axons with local anaesthetic and spinal opioid receptors with opioid. 2 We chose to use pethidine as it is lipid soluble and therefore:
1. Rostral migration and late respiratory depression are negligible risks. This is important as the surgery involved the lower half of the body and one-on-one nursing was neither available nor required. 2. Itching is reported to be less with lipid-soluble agents. The prior use of bupivacaine is said to decrease the incidence of itching. 10 3. Urinary retention is less likely with a lipid-soluble agent. II Review of the literature did not yield any previous study of epidural pethidine in children, though it has been extensively studied for pain relief in obstetrics. Morphine, however, has been studied extensively; Tyler and Krane l2 have recommended a dose of 0.03 to 0.05 mg/kg body weight for epidural use in children. Dalens et al. 13 recommended the use of morphine 0.05 mg/kg body weight along with a local anaesthetic and 1:200,000 adrenaline. We chose to mix an equianalgesic dose of pethidine 0.5 mg/kg body weight (instead of 0.05 mg/kg of morphine) to 0.25% bupivacaine with 1:200,000 adrenaline for children in Group B of the study. Perhaps a future study using a smaller dose of pethidine may show the desired increase in the duration of analgesia with less vomiting.
Pulse and blood pressure were remarkably stable after incision in both groups. Pulse rates stayed within Anaesthesia and Intensive Care, VD!. 21, No. 4, August, 1993 five beats of preincision values and blood pressure within 5 mmHg in the majority of cases in both the groups.
Analysis of the data showed that the group that received pethidine (Group B) had a longer period of pain relief postoperatively, confirming that pethidine acts synergistically with bupivacaine in blocking nociceptive impulses.
The incidence of vomiting was very high in Group B where 15125 (60%) had vomiting or retching. In ten of them the incidence of vomiting was three to five times over the first six postoperative hours, while those in Group A were almost free of the problem.
Though micturition was delayed in both groups the delay was more significant in Group B. However, none of the children required catheterisation.
None of the children had any respiratory depression or itching.
CONCLUSION
The use of caudal analgesia for supplementing general anaesthesia in children is well documented. In the present study we endeavoured to prolong this analgesia into the postoperative period by adding pethidine to caudal bupivacaine. We have achieved this in terms of a longer duration of pain relief and depth of sedation but at the cost of producing a significant incidence of vomiting. The group which did not have pethidine did in fact have a significant period of analgesia in the postoperative period and did not require subsequent parenteral analgesics. The very high incidence of vomiting and the delay in micturition, which may lead to anxiety and discomfort to the child, parents and nursing staff, have to be weighed against the advantage of a longer duration of pain relief when using caudal pethidine.
